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IN recent syntheses with N-chloroamines we1 have postulated amino
radicals as intermediates in the redox system:

RN-Cl + M o—_ BN + me1*

From the known analogy between N-ohloroamines and hydraxylamine-oO-
sulfonic acid we have been induced io investigate the reaction of this
acid in the presence of several organic subsirata in order to verify the

possible interaction:
++ + - +4+
BzNOSO3H + P ONH3 + SO4 + Fe

Actually in the decomposition of HzNUSO3

olefins such as styrene,l-hexene and cyclohexene we have obtained the

H with F9012 in the presence of

aminochlorination of the olefin in 25-45% yield.This result is in

accordance with the attack of the amino radical to the double bond

and the oxidation of the alkyl radical by a ligand transfer process:
NE] 4 é;.(": _ NH;—(:}-(;"

NH;—'.:Z-(;)' + Fec1** -—»NH;-(::—(::-CI + Fo't

If the addition to styrene is carried out in methanolic solution

with Feso4,instead of FeClz,an aminoether is produced:this could be the

result of an electron transfer oxidation of the benzylic radicals

++

[ +4+
06H5—CH-CH2—HH2 + Fe — 06H

>
6H5*CH-CH2—NH2 + CH

-
5—CH—CHQ-NH2 + Fe

+

c - ~CH -
305 —_— 0635 cn(och) CH2 VH, + H
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Phenylacetylene,always with Feclz-,yﬂ.du the ™A -chlorophenyl-
acetaldehydesthis aldehyde can arise from hydrolysis of the oorrespon—
ding enaminet

6635—001-0E—N52 + 520 L 06E5-CEGI-CHO + N‘H.3

and,accordingly,it is also obtained from N-chloroamines under the
same reaction conditions.

With the same Treacting system (E ZNUSO3E and FeCl 2 °F FeS0 4) aniasols
gives in 38% yield a mixture of ortho and para anisidines whereas with
toluene & mixture of ortho(37¢),meta(21,5¢) and para(41,5%) toluidines
is obtained in 15% yield.Toluene had been p::-mri.tsu.rsly2 aminated by
nznoso33 and ncl3 and the isomer distribution was:51% ortho,13% meta
and 36% para.The larger amount of mets isomer obtained by the redox
system is in accordance with the lower selectivity of a radical attack,
even though the radical is a strongly electrophilic one,as the amino
radioal 1on,-lm;.Under the same oonditions with FeSO,,meta-dinetoxy-
bengene afforded a basic product,874 of which was determined as
2,4-dimetoxryaniline and 13% as an uncharacterized amine,probably
2,6-dimethoxyaniline.All these reactions were carried out at room
temperature (10-30°) in 95¢ methanol and the isomer distribution
determined hy gal-iiquid chromatography.

Furthermore we have reinvestigated the N'EZOH/TiCI redox system,

3
already considered as souroe of amino radicals

NE,OE.HOL + nttr -NE, + matt . B,0

by other Luthorah’b’o,who succeeded in attacking aromatics such as
benzene and toluene,but obtained instable basic products,probably
arising from traneformations,i,e,dimerization,of sminocyclohexadienyl
radicals.In the case of an aromatic substratum such as anisole the
resulting oyclohexadienyl radical intermediate should have been,in our
opinion,more easily oxidizable and,in fact,we have obtained a mixture
of ortho and pars enieidines ss the only basioc product(yield:184).The

easier oxidability of this oyclohexadlienyl radical could be explained
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by an electron truﬁfu- vy !‘1““, resulting in formation of a cation
stabilized by resonance with the methoxy group(the same cation is imvol-
ved in electrophilic substitutions):

+
0033 qcn3 ocns
@ §E, +  TARAINIGY Thu s N nz «— miz——>
001!3
+
—_— @v “2 +H
3 would geem analogous to that of

The reaction with l'EZOE and TiCl
aanoso3n and ferrous saltes,but the isomer distribution is quite diffe-

rent in the two ocases(63% ortho,37% para with NKZOH and34% ortho, 664
para with E NOSO3H ) and it is also different from that obtained in the

reaction ofzx-ohloropipor:ldine on u.nisolo4 (4% ortho and 96% para).

The bigh selectivity obeerved in this last case was attributed by us

to steris influence,which hae now besn confirmed by reduction of N-oxy-—
piperidine with T1013
is just the same obtained with F-chloropiperidine (4% ortho and 96fpara).

This isomer ratio does not change even if the reaction with FHZOH is

t in presence of anisole the isomer distribution

carried out in strong acidic medium in which a protonated amino radical
should be present,

In an attempt to aminate toluene with IHZOB in aqueous methanol we
have added a F9013 solution to the reaction mixture simultaneously to
the addition of Ticl3 solution, This expedient proved successeful only
partially since FeCl 3 ie reduced by TiCl 3 faster than hydroxylamine,
which on the other hand is not reduced by ferrous salts under these
reaction conditiona(40-30°C): the toluidines are in fact only the 40%
of the basic product obtained in 14% yield, That is the ferrio salt
would be present in too little concentration for the complete oxi‘dation

of the oyclohexadienyl radicals
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++ +

and,therefore,the isomer distribution(36% ortho,18% meta,46% para)

is of little signifioance in this case,sinoce the attack of the amino

group on the aromatio ring is not followed by & scle reaction pathway.
Further information are provided by the reduction of REZOH with

F0012 in the. presence of olefins:in boiling methanol we have obtained

only the aminochlorination of the olefinic bond,even though in lower

yields (10-154) in comparison to the ones with HZNOSO H.(nce again

3

both resctions,with RBZOH and Hznososﬁ,seem to be identical,but their

stereochemical course shows an important differencesin the case of

oyolohexene,we have separated as benzoylderivatives the ¢cis {-amino-

2-chlorocyclohexane with HBZOK,and the corresponding trans isomer

with E,§0S0,H Both bensoylderivatives wore already knowns(g_s_:

MeDe 153~4° and trans:m.p.161-2°) and show notably different IR

spectra,Actually the IR spectra of the raw benzoylderivatives show
that the ois is the prevalent isomer with NHZUH and the trans with

HZIOSO Hyalthough they are always accompanied by smaller smount

3
(not yet exactly determined) of the other isomer.In gas-liquid

chromatography extensive decomposition of aminochloroderivatives

ocours.The trans 1-amino-2-chlorocyclohexane is the prevalent isomer

obtained also by reduction of {-azido-2-chlorocyclohexane,arising from

cyclohexene by a process showing the features of a radical addition6:
e m apbt — 29 b

In our opinion,also with the NHZOB/'I‘:LOI redox system in the presence

3

of olefins aminochlorination should occur,to some extent,since,

according to our results with N-chloroamines and TiCl_,there is some

3
evidence of an interaction like the following:

B + ™M™ — 5 pa1 + m*
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Actuslly with cyclohexene we have found that tha aminochloroderivative
is always present t~tether with the other compounds(oyclohexylamine and
2,2' diaminobicyclohexyle) already desoribed by the Anthor-3b’° who pre—
viously investigated this redox system. Also in this case the 1-amino-
2-chlorocyclohexane is mostly in the ois form.
Clearly R‘HZOH and EZIOSOSH take part to the oiefin chloroamination
and amination of arcmatice by means of different reacting species.On the
other hand both redox systems show characteristioc features of radiocal
sources,like initiation of vir.wlpolymeriaationT and exclusive formation
of aminochloroderivatives with olefins in aqueos methanolic medium,that
is against an alternative electrophilic addition.The prevalence of the
cis isomer with NHZOK makes us think of a coordinated addition of amino
group and chloro atom to the double bond,ut, owing to the incomplete
stereospecificity and the initiation of vinylpolymerisation, the coordina-
ted addition should be,to some extent, in equilibrium with an actual
radical addition.
Regearches are in progresa to achieve further information.. adbout

these seemingly very similar sources of amination,since the present results
cannot be understood on the ground of a simple formulation of an amino
radical in both redox systems,
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